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ABSTRACT KN , .

This report is based on a survey of the {ational
Science Foundation's Industrial ‘Panel on Science and Technology. The .
panel comes from essentially all major types of industry involved in S
. research angd develoﬁment (R&D). and covers a wide range of firms and

tooperations. .The findings of the survey show that almost one-half of
those who responded to the Survey reported that,; since 1970, -their
firms have, 1ncreased the proportion of Ph.D.s, among those hlred for
RED act1v1t1es.,The most often cited reasons for this change in '
hiring practices were: (1) industrial technology has become more
complex, anq_(Z)-more science and engineering Ph.D«s have been
available for work in indudstry. The flndlngs also show that about 30%
bf the respondents .expect their firms to_ increase the proportion of
RED employees who have doctorates while only 3% anticipated a drop. .
Tabulated data present distribution. of rgsponses from directors of
1ndustr1al research and development on tast and anticipated
proportlons of egployees who have dooﬂorates. {Auvthor/HN)
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surver reported that since 1970 their tirms have

. increased the proportion of doctorates ammony ther

hiress tor R&D activities The most otten o ted

) reasons tor this change in hiring practices were 1

industrial technology has become more complex and

2 more saemce and gagineening S E Th D s have

Orher tactors

«atedindude the small ditterence insalaries between

PhD < and baccalaureates Doand  the greater

wdlm;,ness ot new doctorates to work in apphed

research and development compared to doctorates
graduating several vear< ago

been available tor work in industry
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mdustrial resesy hoand deceipment” .

®  About 30 percent of the respondents expect therr
firms to increase the proportion’ot R&ID hires whao
have Qouomtes while only 3 perwnt anticipate a.

drop

Introduction

“In the last tew years doctorates-have accounted tor a
‘larger share .of scientists and engineers emploved 1n
industnal research and development From 1973 to 1975
industry added almost 0,000 Ph D 'd toits R&ID payroll
while total industrial R&D employment remainetd stable
It isimportant to determine what the present situation s
and whether the trend of the last tew year< 1<"hkelv to

Easennally all ot this incmoase was woourb d bor by rhose wnpased noappliead

resesrch or deselopment or i R&D nvanageme st -
.
¢
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Scaree Foundaten < Indusrral Panel on Saence

and Technowns Tee Do cones trerces=otaly o maor tupes ot ndustry involved in researdh
’ tnidesopre et odoe e Lt et g g\‘r;‘\"'!'l\”\\ many of which Aare among the .
ST IT R Des s e e T Soreme ored srres The Paned however does not represent a '
BT L T T e Soecots ot sc e LUl and enaineers engaged in research .
o, " N . SO see w0 LS T nterpreted s beine onhy proadly -
g PO AR LN (AR ’
.
* Assessment Highlights continue inte the tuture  The importance ot thig s
- supported by the likelihood that industry has the greatest
B A T P O I N O N RN potential ot all sectors to expand employ ntent ot Ph D 's

during the next tew years witen the academic labor
market 15 expected to be very tight sAccordingly, NSF
avked 98 dirgctors of industrial R& D activies if inrecent:
vears their firms had increased the proportion of
doctorates among theyr hires tor research and develop-
ment and if so, to explain why this had taken place
Respondents to the survey, all members of the NSF
Industrial Panel on Science and Technology, were dlso
asked to report whether they expect to increase this
proportion in the future and, if so, why Fimally, the R&D
directors - were asked to comment on whether un-
derutilization of Ph D s1sa problem in their firms This
was done to assess whether industry has been able to
absorb greater numbers of doctorates while still utihzing
“their speahiz€d training . .

Sixty-s1x panel members respunded to the survey
letter These included representatives of many of the
largest U'S corporations as well as a group of medium

~ and smaller sized companies The table at the end of the
discussion contains a tabulation’of replies to specific )
questions while the summary below briefly reports” some
of the explanations given by the respondents for their
firms’ hiring practices as well as their perceptions
regardm;, underutilization Several quotations from the
replies of the Panel Members are given to 1liustfate more
directly the nature of the responses

. Two factors should be considered in interpreting the
survey responses First, asstatedearlier, the membership
of the panel 1s not a random sample of all industral
~employers of S/E doctorates Second, the managers were
asked to report only on employment in R&D activjties »
Those S/E doctorates engaged in other types of industrial
work, such as production and inspection, are outside the
scope of the survey -
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Findings . .

INCRE ASED HIRING OF TH D S

.

Shghtlv less than one-halt of the re~pondent> reported
that since 1970 their tirms have mireased the proportion
ot Roctorates among thenr hires tor resgarch and
development The reason muost otten given fot employ -
ing proportionately more Ph D's was that the hinng
company  has become more’ involved an complex
technolagical activities swhich require the ady anced shills
gained in graduate training This complexity came about
etther through a (hange in the (ompanv’s argas ot
interest or threugh the contingeh development o, the
technology inwhich the company w asalreadv imvolvedin
1970 o

About vne-hitth ot the respondents stated that the
incréased v atdabiliny 0t Ph D s since 1970 has prompted
an upgrading of the academuc credentials o those haied
tor research ard development

Some other reasons given were that i recent vears
and master ~-degree an-
didates have apphed tor emplovment PhD < have
adopted moresreabistic attituded toward work inindustny
and apphed reaeanh and dev elopment Ph D snow cost
little more than the lesser traingd, and the quahh ot
Bh D s has improved

Firms reporting higher proportions ot hires with
Ph D s represented a verv broad range ot industries
including pharmaceuticals,  chemuals, © electronics,
primary metal processing, heavy ma nutactuning  and
textiles . ,

Representatives ot other tirmsin severalof these same
s well as the petroleum production and
retining indusiry, reported nb increases in their propor-
tions of Ph D hires

+A ranking ot the responding tirms by total number of
employees tnot just those engaged in research and
developmenti revealed that smallergndlarger tirms were
equally likely to have increased the proportion of hires
with Ph D ’s_since 1970 . ~

Below sdre a few direct quotatiods from the
respnnden(s regardlm, their Riring of Ph D's These
were chosen torepresent the major tvpes vbcomments in
thls area

tewer able .baccalaureate-

N

Techniai compebence comparati,e msl\umi cersatility of doctorites
¢ :

“Yes, we are hiring a substantialfy higher proportion of
Ph D sqentists than we were 5-10 years ago The three
main reasons tor this increase are

Technical competence—We have had ditticulty finding
BA and M A candidates qualihed to carry out indepen-
dent R&D activities in our chemical laboratories In fact,

most of our technicians now almost have B A eqluvalen-

cy

.
alary comprises only a ‘small part troughly 30
pereent) of ‘the cost of keeping a man in an industnal

-’ - -

.

o
laboratory - The salary ditterence between a B A and
Ph D chemist s only $5-10,000 per year This difterence
1s only 10-15 percent ot the total cost So why not get a
Cadillac instead ot o Chevy - providing you can

wettectively utilize a Cadillag

< " -

Greater versatihty —We otten tind B.A chemists with
specitic areas ot expertise w hogwould be as good or bejter
than anv Ph D s However, duf programs don't last
torever Sogner or later, they would have to work in an
area wntamiliar to them Furthermore, our PhD
chemists have a much greater potential in R&D
management where their advance training enables them
to cope with a large number of different chemical
enterprises

s

Uhanged attibdes o doctorates \

"Prior to the recent recessioni affecting technical
personnel Ph D s were not oriented foward applied or
practical research Thev were primarily oniented toward
basic or tundamental. research as sponsored by NASA
and other governmental agencies The problem of
nonindustrial orientation of Ph¥®’s was compounded
because this type of work was alse funded at the
universities where a generation of professors exist,
almost none of whom have practical workingsexperience
and who have spent their entire life 1in and around
universities with no appreciation of industrial research
and devglopment Unfortunately, they trained students
in theit image and 1t was not unusual for these graduates
to feel that anything that had a practical solution or a
realistic time frame was not research The recent
recession 1n technical personnel has changed some of
these misconceptions, and Ph D’s who have had an
unhappy five or six years experience are now much more
realistic in their outlook and ob;ecnveg .

Increased sophistuation of R&ED achivthies

.

the nature of our projects has changed to include
more sophisticated work which in many cases requires
specific knowledge that would be expected from Ph D
candidates We have in this period received a large
number of unsolicited resumes_ from Ph D s who have,
for various reasons, been on thg market Interestingly,
the requested salaries of these candidates were not
substantially différent from salaries requiréd to attract
3t people with BS and M'S degrees ”

Shortage of gualified Baccalaureate candidates for employment

“Since 1970 Ph D 's have not represented a substan-
tially larger proportion of our new R&D employees
They have represented a relatively (not “substantially”)
greater proportion of new hires primarily because the
high quality personnel we seek were not as avaitable at
the B.S level- We assumed that this was because a higher
proportion of thewvegy competent BS people weregoing
on to graduate wark ”
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We have not dhaoeed inoany substantial was since
1970 the proportion o Ph D' we hioe Forresearch we
hired dnb P D < in IQ‘C' and ~tdl do In development -
we hire s munture ot PTh D - MS and BS but the aux
hasnt changed much 1\( wolld hure more b D

are supphy -limited o0 the disaipliftes of greatest .nterest
FF F S

< byt
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. The proportion ot our new R&D empingees with
doctorate degrees has not changed «agmticar
1070 Likewise
chas Theavaslapidity ot Ph D s bhag?
apt attected us but the state or the economy has kept s
trom adding PhD) < g our sttt

wth winee
the nature ot bur RED activities has not
ed toa large extent
m\'mnu‘
PhATNG DA

(her A0 ';wuu't of
antipated that thar brms would rosse the proportions
ot R&D hires w.th Ph D
neet 5 Only 3 percert of the respondents
expect a reduction 0 such hires
emplov propornionately more Ph D s i the tuture werd
about equally dividea between those that have alsd hired
more trom 1970 il ard those that have pot

TPy Ra Y directors
s 1bove current deveds methe
to I vears
Firm~ planning to

JSTSA

Reason< yiven tor suer bature hoong plans Were amidar
to the explarationy give

,the past 7 years Apan
respdhsc,s Below three

members which ,rc:)r;w'\t the broad rance ot responses

nabove tornorng more Ph D s
Frm osize did not artect

are quotatiens trom Panel

Moo RN L R S T S N N . N

s Ca o

Idonot expect the proportion of our company < R&D
hires of Ph D s to change within the nex* tive vears |
cannot really say much on our company > policy bevond
five vears *l do not think that the salary ditterentiation
between Ph [« and lesser tramned <tatt v or will be a
tactor 1in our chowe of R&D <tatt Atter a tew vears
differences in salaries are more attected by the
empluyee; achievements than his qualifations ’
meed oy P Do

Mal e

Shitt toward developrrert @ b

‘Within the next tive “to ten vears 1 do not expedt the
propoftion of new R&D emplovees with Ph D) « to
increase because the areas in which we arc expanding the
staff are more development vmented and would there-
fore require tewer Ph 1D o There is, thertore, a (Rance
that the proportion of new empluyees with '’h D 5wl
decrease during this time perniod™ It tarting salary
ditferentials were smaller between h D 5 and lesser
trained employees, this tact would not be important in

‘changing the proportion

‘
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Our long range planning calls tor a marked t\\pdthil
of RED activities which veill necesitate the hiring ot more
PhiD~ as owell as supporting statt » Smaller starting
salany ditterentials will be a factor in determining the
proportion at Ph[) s to lesser-trained statt  Another
tactor however, which willcontribute to this trend is the
fact that we imtend to upgrade he quality ot out research
~tatt Inour opimion, the best dppmmh to achieve this
poal iy tmhxre' more highhy trammed individuals ©

ae

UNDERUCTILEZATION
e Ry

Oniv atew respondents indicated that ynderutilization
whether trom the perspective ot the
emplover of employee, 1> a problem in their companies
The comments ot.some of those sd replying are ginven
below  Bhrect yuotations are appropriatehy indicated
Otker comments are’ paraphrased Because thoge tew
Panel members w ho mduated that underutihization s a
oroblem gave a wide vanety ohexplanatiiny, excerpts
trom their responses, either in the oniginal language or
araphmsed better convey the nature ot their comments
than would a summanzatort It should be remembered
that comments suth as these came from only a small
number vt the respondents

ot doctorates

Jis

. ,
o apport st can Tead 0 undersn@dization of dodtorates

Sometimes the company hires too manv Ph D s and
too tew technicans thus torcing the Tormer to assume
~ome duties usuallv performed by support statf

RN

Pr D sapat sl nsndor g

Some Ph D 's believe their traming entitles them to
more privileges and attentiop than are accorded to other
statt If they donot receneﬁ\ese special considerations,
thev complain of being underutihized

. v -
Some Ph D s doept positions o .’l'}'hh they are poorly sutted

50m; hl),hly trained pqople 'tre not comtartable
working vutside their particular area of interest, and yet
seem willing to accept a lesd than appropriate assignment
as opposed to agtivety seeking a job change
. “e b
Emphasis 0 acadens, Framing oy resear hrpoarly prepares P D

for ondustru "
M 4

Without guestion nfeny Ph. s are underutilized tor
overeducated ? The’ pmr?\arv cayse in the\n'ong run
has been the ext’reme emphadis 1n academic sdience
education on resgarcB as the primary purpose for
obtaining a suence-degree and the Ph D as the union

card tor dmn;, research The Lituation m en;,meorm;, 15 4
very d tterent ands pmbabl'y fits the necds “of industry
better o , =3

N
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There vs too liptle mtellectaddy Otellegeony work for doctorabes

“We A;;ree,that Ph D s engaged in mdustrial R&D are
somewhat underutilized and anticipate that the situation
we attribute this to
the tact that, urganizationy, like ours have less intellec-
tually challenging work than our core st Th D » would

hike .

Ou tlook - . ’

Will industrv continue toincrease the proportion ot its

- -«
R&D stattwhohav edoctorateg: l{probdblv will, because ¢ e
the two tactors most responsible for the increased role ot e ame sof
the Ph D up till now are likely topersist bor the next 5 to P,
A0 vears These two tactorsare the growing complexity - ' )
W S Tepont oy R& D Sirectors reporting Teral M
ot industnal technology and the taurly readv avallabihiny DT e e A ncreree st
ot ey Ph S An dmple ~u0pl\ or dodtorate s@ent ss ' Ik M nrapertan ot R res an
and engimeers in most tields should be available fo o Tt .
industry Notall tompanes engaged in research ond : e e o
- 1, a1 1 o0
development how,ener seem orepared tovaccept larger £ e
. proportions ot Ph D'~ amonyg their hires either outota- . - e o I
comuction that lesser tramed. and (heaper statt an Ast pated ol rrn oo 1983 1980
* pertorm as well in some jobs or,because ot a beliet that o e
Ph D s are not well suited by virtiie ot their tmmm;, to . ‘
3 ) he h R&D drectars R&D diredtors R&D directors Total
work 1n a proht-onientec t‘n\lrxxnm?nt Un the other S sty 30 artpatiag ro antuipatng 3
hand, it there i~a turtherdechinein the salary dittegential Criame 0 che chanwe o the decroase 1 the
earned bv PhD + in relation to baccalaureate and prepert n eropagtion nt meporton of
. ~res W have nires whoe have nires whoe have
master » graduates, probably some ot thdse tirms not ot derar e Sotorates .
now planming to accelerate’h D hiring will do so .
: . . e
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Greater numbers of dpctorates on R&D statts mav
fead to their underutilization in those (ompanies which
do nét also emplov adequate numbers of support staff
.This, however, should be a problem of managementin
individual firms rather than an industry-wide ditticulty
The expected growing complexity of technolggy should
tully engage the skills ot most Ph D*s emploved in
industriakresearch and development | .

Distribution ot Responses from Dyrectors ot Industrial
Research and Development on Pist and Anticipated
* Proportions ot Hires Who Hpve Doctorates




